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METHODS OF TREATMENT 

This invention relates to inductiott or aaginentation of labour daring 
parturitLcHL. 

5 

The induction of labow was s^lied in 18% of all deliveries in recent 
years (Stabbs, 2000, Ctm Obstet Gynecol 43, 489-94). One reason for the 
application of this techniqae is Ibat perinatal xnaitality increases in 
pregnanci^ over 42 weeks, but can be reduced by the induction of labour 
10 (Alfirevjc Z and Walkinshavr SA, 1994, Br J Hasp Med 52^18-21). 
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Most commonly, ox5^ocin and prostaglandins and synthetic prostaglandin 
3xe used to induce labour. Intravenous prostaglandin E2 and F2 alpha can 
be used to induce labotir by ripening of the cervix. However, their use is 
15 associated villi higher rates of xnat^al side effects and uterine 
liyperstimulation than oxytocin (Lacikas M, Bricker L, 2000, CQckran& 
Database Syst Rev 4, CD002864). 

Oxytocin is a neurohypophyseal peptide hoimone that induo^ labour and 
20 lactation in mammals (Yuan et at^ 2002 J Med Chem 45, 2512-2519). 
Oxytocin is the commonest labour induction agmt used worldwide (Kelly 
and Tan, 2O01, Cochrane Database SfystRev, 3, CD003246), 



Oxytocin (OT) binds to specific receptors of myometrial cells, inducing and 
25 increasing myometrial contractions. During pregnancy and especially dose 
to term, an Increase in tlie myometrial OT^receptor concentration is jtbund, 
leading to an increased sensitivity of the myometrium towards circulating 
OT. The fictors detemxixdng the receptor level are not completely 
understood, but may include the level of $t^xoids, OT- and oestrogen 

30 receptors. Because of the increased sensitivity, only a snrall increase in the 

• 

1 



10 
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matemal OT blood-level is liqicessary to induce myometrial contractioiis at 
teoon- The level of tnatemal plasma OT does not cbange significantly 
tibrou^out pregnancy. The fetus is fonnd to secrete cotosideiable aroouni^ 
of OT during the Sxst stage of laboro, wbich reaches Hhs myodoietaum in 
spite of Ihe hi^ level of oxytocinase in placenta. At the second stage of 
labour the distension of tihe lower birfli Qanal niigixt canse release of OT 
jSrom the maternal neurohypophysis iato the blood, inc^asing the 
myometrial contractions. This mechanism is observed in animals^ but not 
established in the human (Giraldi et al^ 1990, Dan Med Bulk 37, 377-83). 

For ihe induction and augmentatioa of labonr, oxytocin is presently 
administered by slow intravenous infusion preferably by means of an 
infusion punq>. Once labour is jMTOgressing, oxytocin infixsion may be 
gradually withdrawn. 

Qxgrtocin has also been given, as the citrate, in the form of a buccal tablet to 
induce labour; however, absorption is icregular following buccal 
administration and this route has been superseded by intravenous 
admmistcation. 

A first aspect of the ioventian provides an effervescent fommlation 
comprising oxytocin.. It may be nsed for the induction or augmentation of 
labour. 



15 



20 



25 By ^effervescent formulation' we mean that the formulation is effervescent 
when placed in an aqueous solution^ 

By 'oxytocin' we include a cyclic nonapeptide having the structure of the 
hormone produced by the posterior lobe of the pituitary that stimulates the 
30 contraction of the uterus: it has tiie structure Cys-Tyr-Ile-GIn-Asn-Cys- 

2 
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Pro-Leu-Gly->3H2 cycHo (1-^ disulpWde; [2-leac5ne, 7- 
iBoleuomeJvasoprraBin; has a CAS registry number 50-56-6 and is also 
called alpha-hypopliamiiie and oxytocinum. Also inoltidod are salts 
11ieieof> includixxg acetate and citrate. 

5 

ESbivescwt fonnulatians offer an advantage over the ^sting fonns of 
supplying oxytocin as they have a high level of patient acceptahilii^. 
Effervescent fonnuIatiosi$ also give a mcnre consistent phannacokinetic 
profile than buccal deliveory. The formulatioiifi may be placed on fhe tongae 
ID \vher6 they efifervescep and release the oxytocin. 



A preferred embodimexit of the invention is that the effervescent 
fonnulatLon comprises n2\)ltilayer effervescent miCTOspheres. The 
xnanu&cture of certain suitable multilayer effervescent microspherB^ ia 
15 described in WO 98/31342 and US Patent No 6^10,711 Bl, hereby 
incoiporated by reference in their enixcety . 

A still farther embodhnent of the invention is that the nmltOayer 
effervesceat microspheres contain cm acidic substance, a basic substance 
20 and water-soluble isolating agent. 

The teim 'microsphere' will be intended to refer to miciogranules formed of 
a support material consisting of a matrix in which the oxytocin is dispersed. 
In accordance with the European Fhamiacopoeda monograph on spheres, 

2S microspheres have an avcarage diameter of less tban 1.0 mm and greater than 
or equal to 1.0 pm. They are generally intended for oral or pareni^sl 
administration and are used either as constituents of pharmaceutical fozm, 
such as tablets, or in their natural form combined or ctiierwise widi other 
excipients, and distributed or otherwise in unit doses, such as sachets, gel- 

30 capsules or powder for injectable preparation, 

3 
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25 



The Vater-soluble isolating agent" may be any such agent which serves as 
both a bindex axid as an isolating hairier intended to avoid an ejBTervescent 
taction between fbe alkaline substatuce and the acidic substance during the 
prepaialian process but also doring storage of the niiciospheres, irrespective 



potyvinylpjmolidone^ hydioxypropyl cellulose, methyl cellulose^ lactose 
and sucrose. 

By 'acidic substance' we include a powder of acidic nature containing an 
organic acid, for example dtdc acid, ascorbic acid or acetylleucine. 

By 'basic substance* we mean a powder of alkaline nature contaixdng a 
sodium bicaibonate or any other carbonate usually used in the preparation 
of effervescent fomis, such as lithium hydrogen caibonate, monosodium 
carbonate, lithium glycine carbonate, manopotassium carbonate, calcium 
carbonate or magnesium carbonate. It is preferred that the 'basic substance' 
is a sodium salt such as sodiun> bicarbonate. 

A preferred embodiment of the invention relates to multilayer effervescent 
microspheres contaming an acidic substance, a basic substance and a water- 
soluble isolating agent whose dissolution in water .leads, after almost 
immediate effervescence, to a solution or a homogeneous dispersion of 
oxytocin. 

According to a first variant of this embodiment of the uxvention, the water- 
soluble isolating agent is dispersed in the entire bulk of eadi microsphere^ 
the latter having a two-layer structure: a layer of acidic substance in which 
is dispersed the water-soluble isolating agent and a layer of alkaline 
substance in which is dispersed the water-soluble isolating agent 



of the storage conditions. 



Typically, it is chosen fiom 



4 
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Accoidx39g to a second variant of this embodiment of th& invetdioTis Hie 
water^oluble isolating agent is in the form of a tbtn film, separating the 
acidic and alkaline substances. In this case^ each microsphere lias a three- 
5 layer structure: a layer of acidic substance and a layer of alkaline substance 
separated by a layer of water-soluble isolating agent 

Whether the microspheres have a two-layer or threeJayer stnicture^ -file 
water-soluble isolating agent serves two puoposes; it acts as a binder and as 
10 an isolatioLg barrier intended to avoid an effervescence reaction between the 
alkdline substance and tihe acidic substance during the preparation process 
but also during storage of the microspheres, irrespective of the storage 
conditions. 

IS In a preferred embodiment of the inventiou Che effervescent fbimulaticii 
contains oxytocin present in a unit dose amount of &om about 50 ng to 
100 Jig such as 50 ng, 100 ng, 200 ng, 340 ng, 500 ng, 750 ng, 1 ^g, 2 Jig, 
3 P& 4 |ig, 5 Jig, 6 ng, 7 Jig, 8 Mg, 9 ^g, 10 ng, 11 jig, 15 wg, 20 J^, 30 Jig, 
SO |ig» 75 or 100 ^g. Most preferably the oxytocin is present in a unit 

20 dosage amount of about 340 ng to about 1 1 jxg. 

In a further embodiinent tibe effervescent formulation of tihe invention is 
presented in a tablet form. Methods of forming tablets suitable for the 
invention from such an effervescent formulatian are well known to those 

25 skilled in &e ait. Methods of forming tablets suitable for the mvention 
from such an e£Gsrvescent foimcdation are well known to those skilled in 
the art. A tablet may be made by compression or moulding, optionally with 
one or more accessory ii](gre<fient5. Compressed tablets may be prepared by 
compressing m a suitable machine the active ingredient in a tiree-flowiixg 

30 form such as a powder or granules. Moulded tablets may be made by 

5 
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tnoulding in a suitable machiae a ixxbcture of the powdered conqpound 
moistened with an inert liquid dilui^t 

In a furth^ embodiment the efTexvescent formulation of the invention is 
presCTted in a powder form. Methods of forming povrdecs smtable fer the 
hivenlion fiom sucli an effervescent fomralatiom are wisU known to those 
skTUedintheatt 



A further aspect of the invention is a process for makxag an effervescCTt 
10 formulaticm containing oxytocin, 

A preferred embodiment of the invention is a process wherein the 
effervescent fooniilation coioprises mnltilay^ effervescent micxosplxeres 
containing an aadic substance^ a basic substance, and a water-soluble 
IS isolating agent whidi upon dissolution in watedr leads^ after almost 
immediate effervescence, to a sohxtLon or a homogeneous dispersion of 
oxytocm* 

In a further preferred embodiment of tke process of the invention the acidic 
20 and/or basic substances contains or contain o;cytocin. 

In a further preferred embodhnent of the process of the invention the 
process employs ttie method of rotary granulation in a fluidized air bed. 

25 The advantage of rotary granulation applied to diese effervescent 
compositions is the continuous linking ofthe operations in one and the same 
chamber wlnch^ as a result of die components used and certain precautions 
taken, indncra no effervracence. Furthermo re , this rotary granulation 
technique allows the relative proportLons of the vaxious oompormds to be 



6 
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modified^ in particular the xelattve molar propoxtioiis of acidic and basic 
firadions. 

Specdfically, the process according to the invention njakes it possible 
advantageously to obtain eflTervracent forms whose relative proportion of 
alkaline and acidic fractiozis is less than the rtoiobiometdc proportion 
implemented in the prior art for eftervescent tablets m&QU&ctuxed by the 
granolation method, i^thout the quality of the efiTervescence beitig 
adversely afifected. 

In particulBc» the relative proportion of the hasio and acidic substances 
implemeated in the context of the process according to the invention is less 
ftan 0.6, in particular less than 0.25. 



15 AU the steps of the process according to the invsntion are carried out imder 
atmospheiio pressure, wifbont any ^ecific dehydraiion system or any 
specjfic precautions. 

The apparatus used to carry out the process for preparing l3ie efiervescexrt 
microspheres iS:p for example, aprparatiis constructed by flie company Glatt^ 
onto which a rotor tank is fitted. 



20 mi 



25 



Such an item of apparatus is described in patent EP 0,505,319, which we 
include, by way of refeienca, in the present application. 

Also subject of tile present invention is, jGbrstly, a process for preparing 
efifervescCTt microsph^ces which have a two-layer structure according to the 
first variant described above. 



7 
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Said process is perfoTmed by rotary gramilalion in a fluidized air bed 
comfaiDed wiUi a system for spraying powder and a system for the tangential 
spiayiag of wetting Hqnid. The process coniprises two continuons steps, a 
first step of ^heionization of microspheres using a powder A and a second 
5 step of spHeroidzation of a powder B on the nuciosphms of powder A, one 
of the powders A and B being acidic and the other alkaline and it being 
possible for each of fhem to contain or consist of oxytocin. It is preifened 
that powders A or B contain but do not consist of oxytocin, 

10 During the first spheronization, the powder A is placed in the moving rotary 
granulation tank and suspended in the ahr bed. The components of the 
powoJer A aire mixed together for five minutes and the air inlet temperature 
is stabilised to a tmnperature To. 

15 The powdOT A thus blended is sprayed with a wetting liquid containing the 
water-soluble isolating agent. The microspheRs of powder A obtained are 
dded by bringhig the air inlet teniperature to Ts and are then optionally 
screened using a 1000 ynn screen. During Ihe second spheronization, the air 
inlet temperatnre is brought to To. The powder B and the wetting liquid 

20 containing the water-soluble isolating agent are then simultaneously sprayed 
onto the dried powder A miciospheres obtained proviously. The powder B 
is sprayed by means of the powder spotaying system installed on the Glatt 
apparatus. The two-layer rmcrospheres obtained are dried by bringing the 
air inlet temperature to Ts. ASbh drying, the microspheres must be 

25 packaged quiddy^ but a small amount of moisture uptake does not hami the 
storage. 

During the two spheronizatLOns, the wetting liquid containing the water- 
soluble isolatmg agent is the same, for e^cample poly^ . . 

8 
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dissolved in aa alcohol or an aqueou^-^alcQholic nuxturre^ id. particular PVP 
dissolved to 4% by -w&^t in efthanol at 60% by volume. 

The two4ayer microspheres obtained accordrog to the process of the 
$ inveaitioix have an average particle size of between 20 and SOO jiim. 

A subject of the pcesent invention is also a process &r pxqpazing 
efl^vescent niicrosphae? which have a tiiree-layer struoture according to 
the second variant described above. 

10 

Said process is performed according to the method of rotary granulation in a 
flnidized air bed combined with a system for the tangential spraying of 
wetting liquid. 

15 The i^rocess comprises three continaous steps, a first step of Sfdieronization 
of microspheres using a powder A, a second step of spheronization of a 
water-soluble isolating agent on the micdro^heres of powder A, and then a 
dnrd step of ^heronb^on of apowd^B on &e micstospheres A protected 
with a £hn of water-soluble isolating agent^ one of the powders A and B 

20 being acndic and the Other alkaline and it being possible for each of them to 
contaio or consist of oxjrtooin. It is prefened that powders A or B contain 
bat do not consist of oxytocin. 



During the first spboronization; the powder A containing an added binder, 
25 for examgple PVP, is placed in the moving tank and suspended in the air bed. 
The components of the powder A are mixed together for five minutes and 
the air inlet temperature is stabilized to T^. The powder A thus blended ts 
sprayed with a wetting liquid The microspheres of powder A obtained are 
dried by bringmg the air inlet temperature to Ts, Darizig ttio second 
30 spheronization^ the air inlet temperature Is brought to To. The water-soluble 

9 
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20 



isolating agent is added directly to fhe taoak and the wetting liquid sprayed 
until Tnicrospheres of powder A AJ^^'hicli are coated with a film of water- 
soluble isolating agent ate obtained, and are dried by bringing tbe air inlet 
tenopexatuie to Ts. After drying, the coated microspberes are screened and 
5 fbe powder B is then added direotly to the rotary gcannlation tank wh^ Ibe 
an: inlet temperatOTB bas ^bilized at Tc three-layer microspbetres are 
obtained by spraying the preceding nidcrospberes with a wetting liquid. The 
three-layer microspheres obtained are ^ed by brtnging the air inlet 
tenip e iatme to Ts. After drying the nuciofipberes must be packaged 
10 quickly^ but a small amount of moisture uptake does not barm the storage. 

Dating the fii^ two steps, flie wetting liquid is, for example, an aqueous- 
alcoholic solution, in particular ethwol at 60% by volume. During the final 
step, 'die water-soluble isolating agent can be introduced by means of the 
15 powder B» in which case the wetting liquid used will be the same as dux'uug 
the first two steps, or alternatively the isolating agent is introduced by 
means of the wetdng liquid, which will be an alcoholic or aqueous^coholic 
solution containing isolating agent, for example PVP dissolved to 4% by 
weight in ethanol at 60% by volume. 



The three-layer microspheres obtained according to the process of fhe 
invention bave an avearage particle size of between 200 and 1000 ixm. 



According to the process for manu&ctuiing microspheres, whether they are 
25 two-layer or ihreo-layer microspheres, the powder of alkaline nature 
contains a sodium bicazbooate or any other carbonate usually used in the 
preparation of efiTervescent forms, such as lithiimi hydrogen carbonate^ 
monosodium carbonate, lithium glycine carbonate^ monopotassium 
carbonate, caldhmi carbonate, magnesium carbonate and, optionally 
30 oxj^ocin; whereas the powder of acidic nature contains an organic acid^ for 

10 
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example citrip acid» ascoibic acid, acetylleuctne and^ optionany^ oixytociD. 
It is preferred ihat die powder of afkalme natuie and the powder of acidic 
nature contdin but do not consist of oxytocin. 

5 In a further embodiment of the process of the inventioD &e acidic and 
alkaline powdezs can also contain a diliienl; for example lactose or 
ducidex; flavoiings and sweeteners, for example orange flavoring, dtiic 
add, sodium, saccbazinate; various excdpimts. 

10 In a preferred embodiment of the process of the invention oxytocin is 
present sucb that the resulting effervescent formulation contains oxytocin 
present in a unit dose amoimt of from between 50 ng to 100 such as 
50 ng, 100 ng, 200 ng» 340ng, 500 ng, 750 ng, 1 fig, 2 ^ig, 3 pg, 4 |ig, 5 jig, 
6 ng, 7 |tg, S )Ag, 9 \xg, 10 pg, 11 15 Jig, 20 pg, 30 pg, 50 pg, 75 pg ox 
15 100 pg. Most preferably the oxytocin is present in a unit dosage amount of 
340ngtoll^g. 

In a finiher embodimCTtt of the jxrooess of the invention the e£Fervescent 
formulation of the invention is presented in a tablet foam Methods of 
20 forming tablets suitable for the invention from such an effervescent 
formulation are well known to those sldUed in tiie art as described above. 

According to one eoibodiment of the invention^^ the powder A is of alkaline 
natnre and &e powder B is of acidic nature. 



25 



According to another embodiment of the invention, the powder B is of 
alkaline nature and the powder A of acidic nature^ 



30 



The wetting liquid is sprayed by means of a nozzle 1«2 imn in diameter^ at 
an average flow rate of between lO and 30 g/mnou The air inlet temperature 

11 
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of fhe flvidized bed is between 55 and 65^C during tbe fipheronizatioxi stteps 
(Jo) and between 75 and 85*^C during the drying phases (Ts). 

The nucrospheres obtained accoDcding to the process of the invenfion contain 
5 5 to 75% of alJcaline substance, 10 to 75% of acidic substance, 3 to 15% of 
water-soluble isolating agent^ S to 50% of diluent amd 1 to 30% of 
flavorings and sweeteners and contain an appropriate amount of oxytocin 
such as 0.00003% to 0.02%. 

10 The relative humidity of the microsphrai^ obtained accoxding to the process 
of the invdntion» measured for fifteen minutes by the infraxed balance 
method at 90^C, is between 1 and 2% at the rotary granulation tank outlet. 



The overall yield for the process is calculated fiom the fraction of particles 
15 smaller than 2500 pm in sizs, the working yield of fhe spheDces corresponds 
to the fraction of particles between 200 and 1000 for the process for 
preparing three-layer nricrosphCTes^ between 20 and 500 pm for Hie pEt>cess 
for preparing two-layer microspheres. 

20 The feasibility of the process according to fhe invention is evaluated 
accoidiDg to the ease with which fhe microspheres are obtained^ the speed 
of production of a batch and Ifae yield for each step. 

Analysis of flie batches includes particle size analysis of a sample of 100 g 
25 of spheres by the superunpo^ed screens method (sample obtained from the 
total firaction of a batch), after which a moiphologioal study of the 
microspheres obtained, relating to the overall appearance^ sphericity, 
cohesi<m and xnufoimi^ of the particles, is carried out by exandnalion with 
a binocular magnifying glass. 

30 
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According to one vaiiant of Ihe inventiGQ, the two-layer or thre^layer 
effervescent microsph^cea are mami&ctiired by fhe moanting technique 
combined with a system fbr the tangential spraying of wetting liquid. The 
powder A and tiie powder B can be tnoimted successively on q>here$ 
contaming oxytocin coated with water^oloble isolating agent, or on neutral 
spheres* 

A further aspect of Ifae invention is an e^ervescent formulation of .oxytocin 
obtained or obtainable by any one of the pxocesses of ^ invention 
mentioned above* 

A fixrther aspect of the invention provides an effervescent foimulation of 
oxytocin for use in medicine. 

A further aspect of the invention provides a pharmaceutical conxposition 
which comprises an effervescent focmulation of oxytocin ficcoxding to the 
invention and a phamiaceulicany acceptable caciier. 

A ftiriher aspect of the inventiosi is a method of induction or augmentation 
of labouTy or treatment or prevention of postpartum haraioxrhage or 
treatment of missed abortion or facilitation of lactation comprising 
administering an efiervescent formulation of oxytocin according to the 
invendon and/or obtained or obtainable by a process according to the 
invention. 

A fiorthex aspect of the invention is the use of an effervescent formulation of 
oxytocin according to the invration and/or obtained or obtainable by a 
process according to the invention in the manu&ctuie of a medicament for 
the induction or augmentation of labour or treatment or prevention of 
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postpartum haemondbage or treatment of missed abortiDii or facilitation of 
lactatioxL 

Preferred embodimeirts of the invention are descoibed in the following 

5 processes- 
Process 1: Process for prepaixag multilayer efiTenrescent miorospherBS 
containing an acidic substance, a basic, substance, and a water-soluble 
isolating agent which upon dissolution in water leads, after almost 

10 immediate ejServescence, to a solution or a homogeneous dispersion of 
oxytocin^ wherein tibie acidic and basic substances contain or consist of 
oxytocin, which exnploys the method of rotary granulation in a fluidized air 
bed. 



IS Process 2. Process for preparing miccospheres dejSned in proc^ 1, which 
employs the mediod of xotaty granulation in a fluidized air bed combined 
witili a system fbr Spraying powder and a system for the tangential spraying 
of wetting liquid, which comprises two continuous steps, a first step of 
spheronization of microspberes using a powder A and a second step of 

20 spheronization of a powder B on the miCTOSpheres of powder one of the 
powdeis A and B being acidic and the other alkaline. 

Process 3^ Process according to process 2, wherein the powder A is 
introduced direcfly into tbe rotary granulation tank and then sprayed with a 
25 wetting liquid containiag tihe water-soluble isolating agraf; while the 
powder B and a wetting liquid containing the water-soluble isolating agent 
are simultaneously and respectively sprayed via the system for spraying 
powder and the system for the tangential spraying of liquid. 
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Process 4> Process according to process 3, -wherem the microsphere 
obtained have an average paitiole size of between 20 and 500 pm. 

Process 5. Process for preparing microspheres as defined in process 1, 
which enQ)loys the mefliod of rotary gramilation in a fhudized air bed 
combined Tvith a system ftwr the tangential spraying of wetting liquid, which 
comprises three continuons steps, a Sxst steg of spberoms^tion of 
miciosplieies using a powder A, a second step of spheronizatiQn of a water- 
soluble isolating agent on the microspheres of powder and then a third 
step of spheconization of a powder B on the microspheres A protected with 
a fihn of water-soluble isolating agen^ one of the powders A and B being 
acidic and the other alkaline. 

Process 6. Process according to process 5, wherein the powder A and the 
watet-solnble isolating agent are sprayed with an alcoholic or aqueous- 
alcotholic solution. 

Process 7. Process accoidiTyg to process 5, wherein the powder B contains 
die water-soluble isolating agent and is sprayed wifli an alcohoHc or 
aqueous-alcoholic solution. 

Process 8. Process according to process 5, wherein the powder B is sprayed 
with a wetting liquid containing the water-soluble isolating agent 

Process 9. Process according to process wherein the microspheres 
obtained have an aveiage paiticle size of between 200 and 1000 fim. 

Process 10. Process according to process i, wherein the wetting liquid 
containing the water-soluble isolating agent is polyvinylpyrrolidone 
dissolved in an alcohol or an aqueous-alcoholic mixture, which is 
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polyvinylpyrroKdooae dissolved to 4% by weight in eftianol at 60% by 
volume. 

Process 11. Process according to porocsess 2 or 5,, whercxa the powder of 
alkaline nature contains a sodium bicarbonate or another carbonate used in 
Ihe prepaialian of eSbrvescent fbnns, selected fiom Udiium hydrogen 
carbonate;, monosodiinn carbonafte, Uthhim glycine carbonate, 
monopotassium carbonate^ caldlnin carbonate, xnagnedum carbonate; and 
Qxytocm* 

Process 12, Process according to process 2 or 5, wherein the powder of 
acidic nature contains citdc acid or ascorbic acid or, acetylLeucine, and/or 
oxytocin. 

Process 13, Process according to process 1, wherein the powder of alkaline 
nature also contain an edible dUvent and; flavorings and sweeteners. 

Process 14. Process according to process 2 or 5, wherein the microspheres 
obtained contain 5 to 75% of alkaline substance, 10 to 75% of acidic 
substance, 3 to 15% of water-soluble isolating ag«at, 5 to 50% of diluent 
and 1 to 30% of flavorings and sweeteners. 

Process 15. Process according to process 2 or 5, wherein the powder A is of 
alkaline nature and the powder B of acidic nature. 

Process 16. Process according to process 2 or 5, wherein the powder A is of 
acidic nature*and the powder B of alkaline natuxvs* 
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Process 17. Process accotdmg to process 3 or 6> whexran the yre^ting liquid 
is sprayed by means of anoz^e 1^ mm in diameter, at an average flow rate 
of between 10 and 30 g/min. 

5 Process 18. Process according to process 2 or 5, wherein the air inlet 
temperature of the fluidized bed is between 55 and 65^C during 
sphetonizaiion steps, and between 75 and 85**C durmg drying phases 
associated iRrith the spheronization steps. 

10 P3rocess 19. Process according to process 2 or 5, wherein the relative 
humidily of the mxcrospheres obtained is between 1 and 2% at the rotacy 
grannlatian tank outlet. 

Process 20. Process for preparing microspheres as defined in process 1, 
15 which employs the mctmtmg techtdqne combined with a system for the 
tangexrtial spraying of wetting liquid. 

Process 21. Process according to process 20, wherein the powder A and the 
powder B die mounted successively on sphexes containing oxytocin coated 
20 with water-soluble isolating agmt, c»c on neutral spheres. 

Process 22. Process according to process 12, wherein the powder of acidic 
nature also contains an edible diluent and flavorings and sweetenexs. 

25 The samples which follow illustrate the invention wilhout limiting its 
scope. 

The percentages are expressed on a weight basis. 
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m • # 

EXAMPLE 1 

Two-layer effervescent micxosplieres cootammg ascorbic add (vitaxnin C) 

5 Alkalina iDicrosplieres are prepared, on 'vdiicli is deposited the acidic 
substance (vitamixi C)- 

The .table below gives ^e details of tibie fonnulatioii used 

10 JSXDBMULATXON COMPONENT PBRCEMTAGB 

Powder A 

Altollne compound Sodium 20% 

bicarbonate 

DlX-oent: ijactose 6% 

15 Swe&tienex: Glucldex 6 .RTM. 6% 

Powder B 

AcidiQ confound Ascoxbi.c a.Old 49.99994% 
Oxytocin 0 . 00006% 

Flavoring • Orange flavoring 1% 

20 Swee-tenera Sodium 0.3% 

saccharinatB 

Gluc±dex 6 ,RTM. 6.35S 

DllTaent: Lactose 6.35% 



The wetting liquid used during the two successive rotary granulations is an 
aqueous-alcoholic PVP solution containing 4% PVP in ethanol at 60% by 
volume. 

30 This nuxture is sprayed at an average flow rate of 25 grams per minute. 

In this fbnmnlation, the lactose is combined in equal part with Glucidex 60, 
although it is possible to use lactose alone. 

18 
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The powder fonmilatiDns A and B are prepared on. batxihes of variable size 
of 1000 to 5000 g wifhj depending on ittie case, us^ of eqidpmeot firom fhe 
company OUttt 



5 The eServesoent spheres obtained have a fairly loiifomi appearance and a 
majority particle size of fractions between 200 and 500 pjun. The relative 
humidity is 1.6% at the rotaiy granuladon tank outlet. 

10 

Two4ayer ef&xvescent ndcrosphieiea containing acetylleocme 

Alkaline naicroapheies are prepared, on which is deposited the acidic 
substance (acefylleocine) mder the same conditions as ia Exa3tnpte 1. 

15 

The table below gives the details of Ifae fonnulation used. 



FOBMDXil^TION COMPOHSNT PERC&I?TAGE 
Powder A 

20 Alkaline compound Sodium 20% 

bicarbonate 

Diluent: I.actoae 9*85% 
Powder B 

Acidic compound Aoetylleucino 4d.9B% 

25 Oxytocin 0.02% 

Flavoring ' Orange flavoring 

Sweetener 9 odium 0,3% 

saccharlnate 

Diluent liactosB 9.85% 

30 



The particle size distribution of &e batch is a majadty for the fiaotions 25 to 
500 ym, 

19 
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The lektive hrmiidity is 1 .9% at the rotary granulation tank outlet* 

According to the size of the hatches ranging from 1000 lt> 10,000 g, 
5 £^watus GPCG 1 or GPCG 5 from the compaxiy Glatt with a rotor tank 
moimtiDg llacuna] . 

EXAMPLE 3 

10 Three-layer effervescent microspheres contaiiimg ascorbic acid (vitaxxun C) 

Three-layer effervescent micxospheres are manufactured^ compxising an 
alkaline cote isolated from the acidic sobstance, ascorbic acid, by means of 
afilmofPVP. 

15 

FORMULAXXON COMPONENT FERCEHTAGE 
Powder A 

Alkaline compound Sodliim 25^ 

blcarbona-be 

20 Binder PVP K30 1.316% 

Diluen-t LactOSe 7.950% 

Water-solisble PVP K3D 6.956% 
isolating agen^ 
PowGler B 

25 Acl^io coangpound Asi^Ozbic acid 49.998% 

Oxyto cln 0.002% 
Flavoring Orange flavoring 1% 

Swaeteners Sodium 0.2% 

saocharinate 

30 Citric acid 1% 

Diluent Lactose 5 : 950% 

The test is carried out in appaiatas of GPCGl type fiDom tiie company Glatt, 
vdth the rotor tank mounting. 

20 
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1460 g of eflMMLOX at 60% T>y volume are sprayed in total during toe 
steps, at an average flow rate o£15 grams per mmute. 

5 Hic size offhe final "batch is 1000 g. 

The working yield corresponding to the firactioa of particles betv^en 200 
andl000pmis65%. The relative hmnidity ia 1^% at the tank onfleL 
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Example 4: Induction or angmentation oflabonr vfltH oxytocin 

A female patient presenting aympioms of delayed labour is treated wilix an 
effervescent formulation according to Example 1 which hasbeen made into 
a tablet. 

The patient is supplied with an effervescent formulation containing 340 ng 
of oxytocin in the form of a 500 mg tablet tbe quantity of oxytocin nsed 
is dependent on the se^^erity of the condition and the tolerance of the patient 
tocEKytocin. 

Tlw patient places ihc tablet on tiie tongue. The tablet effervesces and 
delivers the Mtytocin to tbs patient. 

The oxytocin may be supplied to the palient in ftis mamier every 30 
tutea (with or wifiiout an escalating dose) TOtta labour is progressing. In 



25 mtDl 



any event the skilled practitioner wiU be able to ascertain the amount and 
frequency of ft© doses to produce the required effect 
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Eaiaiuple 5: Indnctioji or augmentatioii of labour yAfb, oaortdcin 



A f^de patLoat preseating symptozns of delayed labour is treated ^vilh aox 
efiTervesceiit fommlatioii according to Bx;ample 2 wfaieb has been made into 
5 atableL 

The patient is supplied with an efiEervescent formulation contajning 11 (Jg 
of oxytocin in tbe form of a SO mg tablet. The quantity of oxytocin used is 
dependent oxk the severity of Ifae condition and &g tolerance of the patient 
10 to oxytocin. 

The patient places the tablet on the tongue. The tablet effervesces axxd 
delivers the oxytocin to the patient 

15 The oxytocin may be supplied to the patient in this manner every 30 
minotes (with or without an escalating dose) until labour is progressing. In 
any event the skilled practitioner will be able to ascertain the amount and 
frequency of the doses to produce the required elTect, 
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CLAIMS 

1. Aa effervescent fomwlation conrpriBing asytocni. 

5 2. An effep^escent foramlation accoidmg to Claim I cwnpriswg 
multilayer eflFetvescentmicrosphOTBS. 

3. An effervesccDt fonnulaticm according to Claim 2 whcrbin the 
multilayer eiffervesceiit microspheres contain an acidic substance, a bade 

10 substance and water-soluble isolating ageol. 

4. An efifervesoent foimulation according to Oaim 3 wherein 
dissolutioninwater of the multilayer effervescent microspheres leads, after 

ahnost immediat© eflfervesoenoe, to a solution or a homogeneous dispersion 

15 of the oxytocin. 

5. An eflBbrvescent fommlalion according to Qaim 4 wherein the 
waler-sohible isolating agent is dispersed in the entire bulk of each 
microsphere, the latter having a two-layer structure: a layw of acidic 
20 substance in which is dispersed the water-soluble isolating agent and a 
layer of alkaline substance in which is dispersed the water-soluble isolating 
agent. 

6. An effervescent formulation according to Oaim 4 wherein Ihe 
watei-soluble isolating agent is in the form of a fliin fihn separating the 
acidic and alkaline substances such that each microsphere has a fhree-layer 
structure: a layer of acidic substance and a layer of alkaline substance 
separated by a layer of water-soluble isolating agent 
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7. An effervescent foimnlatian accoidmg to any of the precedmg 
clanxis wherein the oxytDcin is pr^ent in a unit dose BmcmA of £nom SO ng 
to 100 Mg. 

5 8. An effervescent foimulatioa according to Claim 7 wherein the 
oxytocin is present in a unit dose amo\mtof344)ng to 11 jig. 

9. An dServescent fbimulation according to any of the preceding 
claims wher^n the fomndation is presemted in a tablet fixtm. 

10 

10. An effervescent femmiation according to ClainiB 1 to 8 wherein the 
formulation is presented in a powder fonn^ 

11. An eHervescernt formnlatibn according to any of the preceding 
IS claims obtained or obtainable by the process of any one of Claims 14 to 20. 

12. An effervescent formulation according to any one of the previous 
claims &r use in medicine. 

20 13. A phamiacexDtica] compositim comprising an efiervescent 
jformulation according to any one of Claims 1 to 1 1 and a pbarmaceutically 
acceptable carrier, 

14. A process for making an effervescent formulation containing 
25 oxytocin. 

15. A process according to Claim 14 whereni the effervescent 
formulation comprises mnltilayer efiervescent microspheres containing an 
acidic substance^ a basic substance, and a water-soluble isolating agent 

24 
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which upon djssolutioQ in water Irads, after almost ixnroediat& 
efiervesceaioe, to a soIutioD cw a tiomogeneous dispersion of oxytocin. 

16. A process according to Claim 13 wherein the acidic and/or basic 
5 substances contains or contain oxytocin. 

17- A process accordiTig to Claim 16 which employs the method of 
rotary gratnilaticm in a fluidized air bed. 

10 IB. A process according to Claitns 1 S to 17 wherein basic substance also 
contains on edible dilutant and/or flaVounngs and/or sweeteners. 

19. A process accacding to Claims 15 to 18 wherein the oxytocin is 
pieseart in an amount to give firom 50 ng to 100 jig in the final unit dosage 

15 form. 

20. A process according to Claim 19 wherein the oxytocin is present in 
an amount to give from 340 ng to 11 ^ in the final unit dosage form. 



20 21. A process according to any one of Claims 14 to 20 fiuiher 
conrprisii^ preparing the microsplheres into a iablet 

22. An effervescent foimiilation of oxytocin obtained or obtaiaable by 
the process of any one of Claims 14 to 21. 

25 

23. A method of induction or augmentation of labour or treating or 
preventing pos^aitom haemorthage or treating missed abortion or 
fiicilitation of lactation comprising adnnnistenng an effervescent 
formulation of oxytodn according to any one of Claims 1 to 11 and/or 
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obtained or obtamoble by a process as defined in any one of Claims 14 to 
21 and/or a plaarmaceutical oompositioin accordmg to Claim 13, 

24. Use of aa effervescent fommlation of oxytocin accordmg to any one 
5 of Claims 1 to 1 1 and/or obtained or obtainable by a process as defined in 
any one of Claims 14 to 21 and/or a pharmaceutical composition according 
to Claim 13 in the mann&cture of a medicament for the induction or 
aog m entation of labour or treatment, car prevention of postpaitiim 
haemo£chage or treatment of missed abortion or treatment of &cilitation of 
10 lactation. 

2S. Any novel formulation, procesS;^ method, use or treatment of a 
disorder as heiein disclosed. 
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ABSTRACT 



METHODS OF TREATMENT 



5 An effervescent foimulation ccmpristag oxytocm^ preferably coxnprisins 
multilayer effervesccsit micwspheres contairong an acidic substance^ a 
basic substance and water-soliible isolating agent An effervescent 
formulation comprising oxytocin wherein dissolution in water of the 
tntdtilayer efienrescent zcdcrospheies leads^ after almost immediate 
10 efifervescencet, to a solution or a homogeneous diE^orsion of the oxytocin^ 
The fommlation is used for the induction or augmentation of labotd: or 
treatment or prevention of postpartum haemonliage or treatment of missed 
abortion or i^icilitation of lactation. 
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